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Abstract 
 
The maize is one of the most valuable nutritional sources for both man and animals. This study was conducted in 
order to emphasize the herbicidation efficacy on weed biomass in maize crops cultivated at the Reasearch development 
Station Turda, Cluj County, Romania, using different herbicidation products. The experiment was carried out between 
2015 and 2016, and 8 experimental variants wer used. Concerning fresh biomass, our study shows that the means range 
from 327.26 kg/Ha, reported in untreated control, and 53.36 kg/Ha, reported for Variant 6, where herbicidation was 
performed with Titus Plus + Principal + Trend, where best results were obtained. In dry biomass, the largest mean dry 
weed biomass of 271.59 kg/Ha was also recorded in control Variant 1, and the lowest in Variant 5, where where 
herbicidation was performed with Principal Plus + Trend. 
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1. Introduction 
 
Besides wheat and rice, maize is one of the most 
valuable nutritional sources for both man and animals. In 
developed countries, maize is mainly consumed as a by-
product in the form of meat, eggs and dairy products [1]. 
In developing countries, maize is consumed directly and 
serves as a nutritional base for approximately 200 million 
people. Maize culture requires 450 mm, up to 600 mm of 
water per season, which is mainly taken from the soil's 
back-up moisture [4, 11].  
Weeds are a limiting factor for high crop production 
in cereals in general and maize in particular. For this 
reason it is necessary to manage the weeds in such a way 
as to ensure their occurrence up to levels below the 
allowed thresholds. The decline in maize grain yields is 
usually linked to a low degree of field enrichment [7, 2].  
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Weeds are strong competitors for the resources 
needed for developing crops with regard to the main 
nutritional resources and usually the result of 
competitive interactions between crops and weeds is 
in favor of the latter.  
For example, competition for nutritional 
resources between maize and weeds is the main 
reason for growing maize at reduced distances 
between rows or in equidistant rows [3, 6, 10].  
The strategy for weed control, in the integrated 
management approach, must include both strategic 
factors, which concern a long period of time and 
regard aspects related to the management of the 
vegetal farm (organization, practice of crops, soil 
cultivation systems, specific crops/crops, etc.), as 
well as specific short-time, tactical and very short 
time-related factors related to a vegetation season, 
operational factors, respectively [5, 8].  
This study was conducted in order to 
emphasize the herbicidation efficacy on weed 
biomass in maize crops cultivated at the Reasearch 
development Station Turda, Cluj County, Romania, 
using different herbicidation products. 
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2. Material and Method 
 
The experiment was carried out between 2015 
and 2016 at the Turda Agricultural Research and 
Development Station (SCDA). SCDA Turd) 
occupies a much wider geographic area compared to 
the experimental field in which the research was 
carried out. This is included in the Transylvanian 
Plateau. Turda Star maize hybrid was used in the 
experiment. The randomized block method was 
adopted in order to develop the monofactorial 
experiment. Post-emergence herbicide treatments 
were administered as follows: Variant 1 (control, 
untreated), Variant 2 (weeding), Variant 3 (Basis 
200g/Ha + Principal 90g/Ha in combination with 
Trend surfactant), Variant 4 (Arigo, 330 g/Ha in 
combination with the Trend surfactant) Variant 5 
(Principal Plus, 440 g/ha in combination with Trend 
surfactant), Variant 6 (Titus Plus, 307 g/Ha + 
Principal, 90 g/Ha in combination with surfactant 
Trend), Variant 7 (Kelvin Top 1.4 l/Ha + Cambio 2 
l/Ha in combination with Dash surfactant) and 
Variant 8 (Collage, 1 l/Ha in combination with Trend 
surfactant). For statistical processing of raw data, 
STATISTICA v.8.0 for Windows was used. These 
were later interpreted in order to express the final 
results [9]. 
 
3. Results and Discussions 
 
It is noted that in the case of fresh biomass, in 
the forst experimental year, 2015, the highest mean is 
recorded in Variant 8 with 587.92 kg/ha respectively, 
followed by the mean reported for the biomass 
recorded in the control group equal to 449.89 kg/Ha. 
The smallest weed biomass averages are recorded in 
Variant 5, and in Variant 6, respectively 34.22 kg/Ha. 
Differences statistically ensured at different 
significance thresholds of 5% and 0.1%, respectively, 
are recorded between the weed's fresh biomass 
means, depending on the herbicidation strategies 
(Table 1). 
 
Table 1. The basic statistics for fresh biomass of weeds identified in maize crop, Turda Star hybrid, by the 
assembly of experimental treatments (kg/Ha), 2015 
 
Issue N X s Minimum Maximum 
Control 1 25 449,89d 180,32 34,00 1063,39 
Variant 2 25 47,43da 14,55 4,67 118,67 
Variant 3 25 229,12dba 77,73 24,00 337,35 
Variant 4 25 154,34db 35,14 18,67 506,03 
Variant 5 25 32,89da 8,11 9,33 64,00 
Variant 6 25 34,22da 5,75 28,00 39,34 
Variant 7 25 211,01da 76,92 26,67 418,02 
Variant 8 25 587,92bd 172,35 32,00 1682,08 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Titus Plus + 
Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
a – p > 0,05; b – p < 0,05; d – p < 0,001. 
 
 
Developments similar to those of fresh weed 
mass means (Table 2) are also recorded for their dry 
biomass, with the highest mean recorded in Variant 
8, as well as for the untreated control group (Table 2). 
The lowest average dry weed biomass, equal 
to 9.11 kg/Ha, is recorded under treatment conditions 
with the combination of herbicides used in Variant 5. 
A similar mean value of 9.78 kg/Ha is recorded when 
treatment was performed with Titus Plus + Principal 
+ Trend (Variant 6). The difference between these 
means is not statistically assured at the significance 
threshold of 5%, but the difference between these and 
those evidenced in the control variant and the other  
 
experimental variants are statistically assured at the 
significance threshold of 0.1% (Table 2). 
In the second experimental yearr, 2016, 
regarding the biomass of the fresh biomass, the 
highest mean is highlighted in Variant 2, equal to 
404.50 kg/Ha in the conditions of the breeding 
practice, followed by the biomass recorded in the 
non-eradicated control Variant 1 equal to 204.63 
kg/Ha. The smallest weed biomass media is recorded 
in Variant 4, where the herbicidation was made by 
administering the combination of herbicides Arigo + 
Trend, equal to and 34 kg/Ha respectively and 
Variant 8 where the herbicidation was performed 
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with the combination of herbicides Collage + Trend, 
for which  a mean biomass of 59.07 kg/Ha is 
reported. Differences statistically ensured at different 
significance thresholds of 5% and 0.1%, respectively, 
are recorded between the weed's fresh biomass 
means, depending on the herbicidal strategies. In 
terms of dry weed biomass, are observed similar 
developments as their fresh biomass (Table 3).  
 
Table 2. The basic statistics for dry biomass of weeds identified in maize crop, Turda Star variety, by the 
assembly of experimental treatments (kg/ha), 2015 
 
Issue N X s Minimum Maximum 
Control 1 25 144,01db 164,06 8,00 377,35 
Variant 2 25 12,57dac 13,04 1,33 32,00 
Variant 3 25 72,67dab 60,67 3,33 116,01 
Variant 4 25 53,17da 87,48 2,67 184,01 
Variant 5 25 9,11dab 10,59 2,67 21,33 
Variant 6 25 9,78da 0,77 9,33 10,67 
Variant 7 25 68,84dac 72,10 4,00 160,67 
Variant 8 25 187,01bd 200,18 12,67 442,02 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
      a – p > 0,05; b – p < 0,05; c – p < 0,01; d – p < 0,001. 
 
For dry weed biomass, the lowest mean of 
9.20 kg/Ha is recorded in Variant 4, treated with 
Arigo + Trend. Low mean values are recorded in 
Variant 8 where herbicidation treatments are 
performed with Collage + Trend (16.10 kg/Ha) and 
Variant 6 where herbicidation treatments are 
performed with Titus Plus + Principal + Trend, when 
values of 19.31 kg/Ha were obtained (Table 4). 
 
Table 3.The basic statistics for fresh biomass of weeds identified in maize crop, Turda Star variety, by the 
assembly of experimental treatments (kg/ha), 2016 
 
Issue N X s Minimum Maximum 
Control 1 25 204.63d 41.05 11.20 612.00 
Variant 2 17 404.50d 126.30 170.80 1042.80 
Variant 3 27 130.64d 85.96 6.00 434.40 
Variant 4 4 34.00d 25.76 5.20 60.40 
Variant 5 14 176.53db 132.26 4.80 440.80 
Variant 6 27 72.50da 28.98 2.00 232.80 
Variant 7 3 179.33db 94.17 3.60 753.20 
Variant 8 12 59.07da 23.21 12.00 116.80 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
      a – p > 0,05; b – p < 0,05; d – p < 0,001. 
 
The difference between these means is not 
statistically assured at the significance threshold of 
5%, but the difference between these and those 
evidenced by the control variant and the other 
experimental variants are statistically ensured at the 
significance threshold of 0.1% (Table 4).  
Comparative study of the reported fresh weed 
biomass between the two experimental years, 2015 
and 2016, respectively, does not indicate a uniform 
evolution of the experimental variants, the 
differences between them being statistically assured 
at different significance thresholds.  
In the majority of cases (Variants 1, 3, 4, 7 and 
8), the average of the weed’s fresh biomass is higher 
in 2015 than in 2016. In the case of Variant 2 where 
weeding was applied, in 2016 a mean fresh weed 
biomass of 404.5 kg/Ha was obtained, which differ 
very significantly (p <0.001) from the mean recorded 
in the previous experimental year, namely 47.43 
kg/Ha (Fig. 1).  
In Variant 5, the treatment with Principal Plus 
+ Trend, led to a mean weed biomass of 176.53 kg/Ha 
in 2016 (p <0.001), different from that reported for 
the previous experimental year, 32.89 kg/Ha 
respectively and in Variant 6 where herbicidation 
was performed with Titus Plus + Principal + Trend, 
where a mean fresh biomass of weeds of 72.50 kg/Ha 
is reported in 2016. It is distinctly different (p <0.01) 
from that reported in the experimental year 2015, 
equal to 34.22 kg/Ha (Fig. 1). 
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Table 4. The basic statistics for dry biomass of weeds identified in maize crop, Turda Star variety, by the 
assembly of experimental treatments (kg/ha), 2016 
 
Issue N X s Minimum Maximum 
Control 1 25 67.14da 77.45 4.40 192.80 
Variant 2 25 126.80d 117.61 48.00 300.00 
Variant 3 25 44.08ad 70.42 0.40 165.60 
Variant 4 25 9.20d 7.40 1.20 16.80 
Variant 5 25 57.87adb 83.14 0.40 153.20 
Variant 6 25 19.31bdb 27.89 0.04 60.00 
Variant 7 25 59.73adb 105.53 0.40 270.00 
Variant 8 25 16.60bdb 13.16 5.20 31.00 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
a – p > 0,05; b – p < 0,05; d – p < 0,001. 
 
 
 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
      b – p < 0,05; c – p < 0,01; d – p < 0,001. 
 
 
Figure 1. Comparative study between fresh biomass of weeds identified in maize crop, Turda Star variety, by the 
assembly of experimental treatments (kg/ha), recorded in 2015, and that recorded in 2016 
 
Based on the comparative study of dry weed 
biomass between the two experimental years, 2015 
and 2016 respectively, as in the reported situation for 
weed’s fresh biomass, it is noted that there is no 
uniform evolution of the experimental variants, the 
differences between these being statistically assured 
at the significance threshold of 0.1%, with two 
exceptions recorded in Variant 6 (where 
herbicidation was performed with Titus Plus + 
Principal + Trend) and 7 (where herbicidation was 
performed with Kelvin Top + Cambio + Dash). 
Between these last two variants, statistically assured 
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differences were not identified at the 5% significance 
threshold between dry weed biomass averages 
registered in 2015 and 2016. Also in the majority of 
cases (Variants 1, 3, 4, 7 and 8), the mean of dry 
biomass is superior in 2015 compared to 2016. For 
Variant 2, where weeding was applied, a mean dry 
weed biomass of 126.8 kg/Ha is reported in 2016. 
This mean is one which differs very significantly (p 
<0.001) of the mean recorded in the previous 
experimental year, that it is equal to the value of 
12.57 kg/Ha. This is much lower, compared to the 
mentioned one (Fig. 4). 
 
 
 
 
1 - Untreated control; 2 - Hoeing; 3 - Basis + Principal + Trend; 4 – Arigo + Trend; 5 - Principal Plus + Trend; 6 - Trend, Titus Plus 
+ Principal + Trend; 7 - Kelvin Top + Cambio + Dash; 8 – Collage + Trend 
 
 
Figure 2. Comparative study between fresh biomass of weeds identified in maize crop, Turda Star variety, by the assembly of 
experimental treatments (kg/ha), recorded in 2015, and that recorded in 2016 
 
 
 
The same situation is also recorded in Variants 
5 and 6. Thus, in Variant 5, where herbicidation was 
performed with  Principal Plus + Trend, in 2016 is 
reported an average of 57.87 kg/Ha very significantly 
(p <0.001) different from that reported for the previous 
experimental year, respectively 9.11 kg/Ha. 
In Variant 6 herbicidated with the commercial 
products Trend, Titus Plus + Principal + Trend, 2016 
average dry weed biomass is reported to be 19.31 
kg/Ha, (p> 0.05) of the average of the experimental 
year of the year, respectively 2015, which is equal to 
9.78 kg/Ha (Fig. 4). 
 
 
 
4. Conclusions 
 
Fresh biomass means ranges from 327.26 
kg/Ha, reported for control Variant 1, and 53.36 
kg/Ha, reported for Variant 6, where herbicidation 
was performed with Titus Plus + Principal + Trend. 
Between fresh weed biomass means recorded for 
each experimental variant, statistically assured 
differences are recorded at the significance 
thresholds of 1% and 0.1%. If the analysis is applied 
to dry biomass, the results differ slightly, although 
the largest mean dry weed biomass of 271.59 kg/Ha 
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is recorded in control Variant 1, similar to the 
situation recorded for mean weed biomass reported 
in Variant 5, where where herbicidation was 
performed with Principal Plus + Trend. 
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